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(54) METHOD FOR FORMING TRENCH ELEMENT ISOLATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
forming a trench element isolation film. 
SOLUTION: The trench element isolation film according 
to the present invention comprises the steps of forming 

the trench by an etching after forming a trench etching 

pattern on a substrate, forming a silicon nitride film liner | 
on an inner wall surface of the trench, exposing an upper J 
portion of the trench liner by recessing a first filled / 
oxidation film by a wet process, removing a top portion I 
of the liner by an isotropic etching and filling a recessed \ 
space of the trench by a second filling oxidation film. I 
The step of forming the trench etching pattern on the J 
substrate substantially further includes depositing the / 
silicon nitride film on the substrate on which a pad I 
oxidation film is formed, patterning, and forming a ^ — 

thermal oxidation film on the inner wall surface by an 
annealing so as to repair etching damages between the 
step of forming the trench and the liner. 
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(57) [StU] 

<0rtfiti/U3VHflJH5^-7-&»Jftt4aBfc, mi 
_LSB£^ffi-f6KPgfc. 5>f-7-«)±«*«*ttXyf-y 

e>ftmzxvi-y?mz®1g.tZ>tiibe>7--V y? 




1 

k. 

1 S£KflJtfrflb£CjH(C «fc ->T 'J -fe^LT, ff 

s& 2 ffliRfcBrc*ffl y f-<o u * x $ fi^aia £ft 

vnymimmmt. m>--yy-thzb\,zx~>x 

wo v uyi-m?ftfmmtfvm. 
[tf*jS3] w&Yvy+imsfrhfmtm&u 
•fkjsm-i>mt<mz, mmbvy^nmzfmii 

u 2 e£tt0¥**£sa h v y tt&Mmmffi 
m. 

[»*«4] *riE54*fc#Jfc**8»kf}lESSl« 

^ hu yj-mTftfmmnujm. 

y -fex-r sspgii , ffiBaiK^co^s^Buie y 
?zi%feni-vy*;mzirFtzi&<%h£X'9mzti 
tz\t mwt-f hmm i ~4 nwrmj? i ££ian 

<0¥if flstSMO b l^y?*HHilR*»BJfel5f8c. 

c k *«afc i - 5<ov^*» i «t 
imv>*mmm<r> b v y^m^nmrnfom. 
vm.m\ m&vvy+wf-fy^vvjyisz 
?®&v> buyi-izmfezixi <r k zftrnt-tm-m 
i ~ 6 cov ^-rufr i ja^iBK^^ftgsco buyj-m 

[1£*«8] «E»2aa»fl«t«i-4CMP*5tt 
JfetS&Bk* 

Mih)syi-x>yi~yysW-yzmi1-hmtZ2 

i±izii:tizt£®mti-m%mi~~7cr>\->i t tifrim 
iznmcommimn b v y^m^tmmm^. 
[M#H9] frfemiaft^^t/«ifHm2ffiiig 

y^m^tmnmmm. 
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IffiXm 1 0 ] Bffiem 1 MiMttMb mWM 2 SiJt 
b mmb t 1 ~9*>W«u&» 1 JaiclB«!c7)¥ 

HDP CVDtJ:-jT«E»2a4»ftil , CU4s^S 

tsn*« i ~ i own** i jatiB«io^m»^a 
co yj-m?ftmm<nBi&mk. 

10 [JM&ffM&lffl] 

[000 1] 

fil^BK^flOrftfc:***), iOBHfctt, _kSl 
[0002] 

[fiaWDttff] 3R^oa^Wbfcft->T. LOCOS(l 
ocal oxidation of siliconJM^^ffifcfctt&A-X 
t*-? (bird's beak)(Cj;l,»^^-ri.^46tcM» 

20 ztiK, buy+mmTftmmi.muzB&ztit: 
bisy^zmmzizftth-mzm-rh. «s->t. 

izx mxb vxb^mmm.<r>mL^m<rmmzx 

l^cr>UmbLX. ^^^ymcWyA-t^bVy^ 

nmm^. mmx^m-t^mimmtLtz. ^ 
u 3 ymas&A -nimwmi&m±-t 7b l 
xitmix. ztiizi. *) buyi-mwnmfcffimnfk 

JLmz£iX8U\LZtlZ>Zb$:m±L. xbuxtm- 

30 3-ans. 

[0003] y>)aymim7'ii-zmmi-&%r&. b 
\sy**i&m*uv>3-v*y?®mb Lxm%?& 
7? t< ymm^y y a *stm*u&ti mx\ ^ 
y 3 yfi<bH9 ^co±gp*<x -yf-y^^tiT.ryh 
(dent)5lfb& J fS£U x-y^-y^J: 0^*$iTJt>-'J 

3 yaftK««** y v y n y«-c^ ut b m 
[ooo4]*fc.^ua yM^Kfiaffl-cis^^flfa 

40 -T h #tt*^V S COT, MOS (metal oxide s 
il icon) h 5 y j^'X^cOf-V y*7K0?ffflfc&£ x V 3 

ymm^Ai-x', mz. mMSSib^)^ym.^m- 
mxi-vy*Mz®',x**V7i)<®mt&mz. 

^<»mimmz%^xbuy^%^Mtth*mmi 
<Dmmv>yv3ymfc®bmmuz&frm\,\ 

50 r, 7-f-hktT«ffl^^7t^y3y^Dico«^co« 



3 

Pf-v v%iv b v yi?xfxv—x/ Y M ym&^f- 

*-^OH»W^ffia^tiJD t . * •/ h * -v U TSUI (h 
ot carrier effect) ^tI^^^. 

[ o o o 5 3 f-A- y ^udmh^^ u 3 y^cWy 4 i- 
y*iv<vmm%m tamest t^msm 

frg55. 940, 7 1 7#teB8*3*VO^. 01~H 
[00063 01 Sr#H3-TS t . FRftM 1 1 * 5 » 
yy-t&ztlzx^x. huy+x.vi-yy^?-yi 

3 L/C* b-Vy^-2 1 OrtJBfMRKftfc 

^SfiLT, JKlfeftMl 5fc#lfcU SfetilBt^'Ja 

>«fl«tw<««LT. bvyr-nmui-nm 
tyyimzi.->xwmirX, yvy^i\*im& 

[00073 @2£#88-fSis r-^yf-2 1 £ft*t 
(recessed>gfefc7^M^^MR2 9t»«^S. ± 

c mmr^x^mssiixT y^yy^in^immt 
v-txxmz. m&7* bu : JxbWk29&bvy 
1-2 1 X'+m y*/M&m% d cOTwffiB^Sff-f 

mtx-zmtz. 

[0 0 0 83 H3£$SW-*l:, MSI OfcUHltfe^ 

vaymfcrnji-i 7 z^-v^ynzkixf&z-t 

S^T5Xvx^y^fcJ:r>T^m£*i£ 

■ei' y a ymm=y 4 + mmtiz . 

[ 0 0 0 9 3 04 *#jSH"« t s r- l-y?-£B!SL*:7 
*M/yXhJHiU £ffi(CCVD (chemical vapor 
deposition) SitMSrSJB LT , bUyf-ifEMtbb 
l^yf-JfHHtR 3 9*^^4. CMP(che 
mical mechanical polishing^cWfflftX;/ f-yT'fc: 

ioT, 7?<r-<7m'®e>><Vay3.tt.m>l>%&bU 
y+x.vi-y?rt?-y\?,$mz&\&1$*th. 7?t 

a fwmm/ y a ym.\mxm<m£x. vj-yriz* 

[0 0 1 03 L*»L$r**&, i»J:^**J6tflW1-* 
ytbisitxhiV-txi-Zigimbhuyj-nl. 
gpox y f-y^j/ y n yW.im? A -fkmrthmk 
Kiot, jm<nWrxzv+vy*i§Sk-tl>. 797-4 

7®®?>is y 3 ymmtfUftmzx. •-, * yrznx . 

tT»»8*i*CVDiHl«OCMPia»T, JR^ 



3) ' ^2 00 2-2 0389 5 

4 

izxvf-ymmmwmi-t&t, wm&ztihm? 

[00 113 

S 5 h l^y**MHiM^JR^&«ft** i t £ S 
10 [00 1 23 *#DKi» x!J3 y«fcfll9 

izmi-tmmTttfflmi'Wi-'mzL. bvy 
mmm=F<7)wmmm±x% h buyf-m^mm 

[00131 5/ y n y%.itm 
uyf-mmcomtzvijikL. fyb^m^t^bu 
yf-m^mmmmmm-t^z t zmmt? 

[00 143 

20 ^^mm.wmzvvy^''/7-yyt^-y^m 
»i«i«flarchp>f-**«w-6a»i:» mi 

30 [0015] ■&mx'W®iz y v yf-x 9 r-yyw- 
y^mm-mmt. mt<a. '^Fwawm. 

T=Sr$ixS. M-yf-2r»fK-tl»S^t7^^Sr 

»*t&anr<oia(ctt, b^yf-nmaz^v+yyn 

[00 163 *LT, =74 J )r* : ®mhm&t%\®$L 

m&xbvy**ftm-hmk<rmz\t. mm-im 
40 &t:Mz. 73Xv&m>m*mM-fzc\ktfmi 

^*f)x(c:LP CVD(low pressure chemical vapor d 
eposition)t j;nT. HTO(high temperature oxide) 

m&t&mtn i mimmxh^y^fEm-rim. 

[00 1 73 *JW!fc*»VvC . || 1 SiMflaWi. JSffl 
cox 7 f-y /ffl^SrR&±-t I fefttcjKiafc <t o T y 
50 -feX^MI.*^ JJBU-fe^-tiXSIi. miffliiffi'fbM 
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mmz®±-tz><7)i,z+tt%%>$k&ii[-tz><7)x\ mtt 

[00 1 83 *%tyt,Zii^X . ? 4 -tO±SI5Sr^ttx 

■y*yyiz±^x®i;-?&m&. vywrnrnx-mmz 
£->xm&ziihzttfmu\ 

[0 0 1 93 *^Wt± v 'J 3 y%<\$&7 A i-lzX&VrF 

izXhh^y^iP^y^byy^x^mm^hu 
yi-t,zWk~>XgMZti&Zki)W&U\ 
[ 0 0 2 0 3 § t> fc, *»fl*>2rifcU:* $2%ftIMUR 
fc*t*aCMP££jrf S&Pfi: M^yf-xvf-y^t 

[0 0 2 1 3 *SMB»ci3 we . * 1 SiSMfcK&tfWiB 
tt23£BHfcMMU #*L<JicVDSt£fcJ:oT»j£ 

'J?%< bi>-tti. SOGJ»-C^$ii.l.^i:* { #^L 20 
v\ 

[00 223 *%W\,zti^X . 9-f 0±SS£Bk4:-f !> 
ff*U<tt. HDP CVDfcJ:o-C*E»2 

[00 2 33 

[^B3conis<7)^»3 jtf. mttLtzmzmmvx . * 

[00243 05 MMWtfc. /t T F«flJ|lO 1j6* 
1 0 0-2 0 OAoWS^KWrtStite^U avaw 
lOOt. 5 OOAcOJf^^Uayg-fl^SrSlL., 

>f-x yf-y^N'^-y l 0 3«tS. >»^--y 

hl^'xbA'^-ySr^jfcU ■lilSrX.y^-yT'-?;*:? 
ti^U 3yg-fl^iic*ttSx v*y?*$$&th-%Wtz 40 

[0 0 2 53 hi/yfx7fy^-vi0 3« 
z.tii^-y^yy-7^ tLx.mii oo 

Sr20 00~5000A^$tx-yf-y^LT. hU- 
2 hl^f-1 2 1<0|*|M 

fc, )RIM:tJ:oT«iWUI10 5ftW<»J«W-*. h 
Ws+\2l Ortfi, -T^^ . &StffcB? 1 0 5 tfjgjft 50 
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ZhtzWfoi.z. CVDKioT^yaySftl^^l 

0 7 * ffiStf h . M& LfcOJiSISto h 1/ yfiSWHl 

[00263 mbi&ffit&t, i^Voym^y^i- 
107O±fcLP CVD*ffifcJ:-?T, HTOM 

1 0 9tf. JU7rmmtLX. i 
WHTOgHLJSU 0 9<i. «A»ftffll<0»«Ottt«« 

%tlt. ZffM* tHim&Bkfmi 1911. CVD* 
}£. JfttCHDP CVDftiigh density plasma enhance 
d chemical vapor deposition)^T^C; X otflM£tll> 
Zti)W£L<. ttz. Jj-VyTEOS USG(03 te 
tra ethyl ortho silicate undoped silicate glass). 
B P S G (boro phospho si 1 icate glass) l&fbH. S O 

Gmm\ *fc#*L<liSOGR#, hvyf-12 1 
twn+i » i 1 1 9 1#* u < ttffl-c* 

[00273 hisymrx^? v&tffttot&km.') 

T. tfy^7if><polysilazane)^WSOGJK£S£il 
imhLXmWLLXhXW 
[00283 H7t#BW*k, miSilHUIl 19 
£®£H1. fittf, ^HSsCxy^v^CkoTy-fe 

#x -y f-y ^afii^sttscoT-. s^x y^-yy^m 
?&. mimisami i9Sr^iscj;oTu-fex 

■tSgHWi. miffiilt^l 1 9<7)*H. hp*>. ^ 
BHtKl 2 g^M^y^jatc^s^b^y^'x^ 

*>. m i aiK-fkM 1 1 9<r>mm (m&mt® 129) 

mr&zbimtbw z<wm. buyj-zft®-?z 

[00293 miats^bmatx^2ss:K'fbis (Tie 

S-rfcfc^T, ±g|5$:l^4-r&C:i: 
4 fcfet* h . ^(S±gP* { l^*$ il^ S O Gffit 

[0030 3 08§#Bg-ri»i:. BtBSiifc^yaya 
flai?-f-M0 7 (vM-ffilM) »*L<ti'Jv 
i!?g?SSrirfeS^(c<toT. ^ttx<yf-y^c<t^T 

wkth. m*>. m®imi2 9m7x^z>£*)±. 
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X~?X.-;^yy&tz\tR I E (reactive ion etchingMi 

mmx'ii* <.«pi t^^^ttx .y f - yy^ mz y y 
mmmm^x^mft^v^yftfwt u*. 

[0 0 3 1] 09£#Hff&fc, M^f-^XIffiT'^ 
«JfbT, bUyi-?>V*XZtltz2.fflZ%2MiLmt 

mi49x-itm-ti. ioBSs M^f-«iSfS2ii±itft 

)^4 9TH-#fcft*2ftl>Cfc#W;£U\ m2S£ 10 
jW^cLTffifflT'^., MUX. UmtLXte, CV 
femX'Z, &fz. ^/yTEOS USG, BPSG, 

+yw?-y(o±.mmMizLx. n£L<i±£wm 
^jiy^y^zxihi-y^y^yy^-y^m 
it//£ fcliSS 2ffliS-ftMfcm-|. CMPX 
S£M1Lt. m2a*igfti«^™i:-r«»-t^#^ 20 

[ 0 0 3 2 ] £fcU:» 08<9im 6 T'7 4 
L3rWC\ 09<OKPgT'HDP C VDlcJ:-?TgS2S 

HDP CVDT'li. ilkx^f yy'^CS 
mZKhcr)X\ 7Ji-tfm;-2tlZ>~lTX\m2MiLWi 

imfommh^mx-hh. 

[00 3 33 01 OlttmUzkiXm&LZtlfzhUy 

i-m? i><?>x'b 9 , 0 9 ct)^®^ b 30 

vy^v&y?^7-y\Q3X'®miitirzi'V-3y 

mw&ZM^vJ-yrizx^xmiitzimz^-?. 

-?-coa«W^K«i 0 5#»j££*u -^pWdi 
Tgpc ^ u 3 ymikm? 4 -m 0 7 1 nv 1 h t omui 
1 0 9 , s 1 &&&mcom#m& 1 2 9 jwaetu 
±mz\tm2mimimi iJ f-iB^tixn^tz^mm 1 

39^#fti-&. L#>Lft* { ^ HTOIHfcJS?109. 

m 1 aitK-ft^os^s« 1 2 9 is 2 «&imur 

3^6^«Rl3 9*«^aM'ftjrc*i<0-C. h^y* 40 

^i^-ftK 1 0 5<o?m0)Tmztei'V zymmyj 

[0034] 

M&tlZtlzX-oX, vuyj-coisVzymmyJ 
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J: £ tt^W«ig fc i*i t J: h * -y h * * U £ 

mute*. ?yy&tzw^y7mi<nim i &zmnx% 
t. ttz. mm* 2 fmvmtt ittzitso Gm<?>w. 
m t ^<mim<mm t om&h^z x-ox, wy& 

[0035] ttz. isV3>mt%&4i~<0hUyl-±. 

Tt^mxh^mjM^zxhx v vxmwtfm-x- 
izmzmn L%wt> , ±&mvr- by-/ mrm* 
[0B<7)fsm^SiB>i] 
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[03] a. mkcohuy^-m^mmco^umcom 
mm^i-JMmmmx'h & . 
[04 u±, mk<7)huy^m^Mmcommm^>m 

[05] (±. xmco-mmmzzhbuy+xm 
ffl$^&jjmconwfflBZ^JLW8m®x'b i . 

[07] Ji. 3ls^c7)-||^®^J;i>M^yf-^^»- 
[08] *»W0-SeSBBJIHcJ:4M^yf«^ 

[09] it. *%.wco--mmmi l z£& bis y^-m^tt 
mm<m^jm<7)mmm^-tj:mmmmx$> & . 

[0 1 0 ] (i. *WW<0-SHt»«fc J: b W^tti- 

tiMmcoB&ijmvmmmz^i-Tmsiwmx-b i . 
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10, 10 0"«. 
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13, 10 3-M'yfl'yfy7'A7-y. 
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